Lessons learned from a living lab on the broad adoption of eHealth in primary health care by Swinkels, I.C.S. et al.
This is a repository copy of Lessons learned from a living lab on the broad adoption of 
eHealth in primary health care.
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/130331/
Version: Published Version
Article:
Swinkels, I.C.S., Huygens, M.W.J., Schoenmakers, T.M. et al. (8 more authors) (2018) 
Lessons learned from a living lab on the broad adoption of eHealth in primary health care. 
JMIR, 20 (3). e83. ISSN 1439-4456 
https://doi.org/10.2196/jmir.9110
©Ilse Catharina Sophia Swinkels, Martine Wilhelmina Johanna Huygens, Tim M 
Schoenmakers, Wendy Oude Nijeweme-D'Hollosy, Lex van Velsen, Joan Vermeulen, 
Marian Schoone-Harmsen, Yvonne JFM Jansen, Onno CP van Schayck, Roland Friele, 
Luc de Witte. Originally published in the Journal of Medical Internet Research 
(http://www.jmir.org), 29.03.2018. This is an open-access article distributed under the 
terms of the Creative Commons Attribution License 
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in the Journal 
of Medical Internet Research, is properly cited. The complete bibliographic information, a 
link to the original publication on http://www.jmir.org/, as well as this copyright and license 
information must be included.
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/
Reuse 
This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence 
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the 
authors for the original work. More information and the full terms of the licence here: 
https://creativecommons.org/licenses/ 
Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 
Viewpoint
Lessons Learned From a Living Lab on the Broad Adoption of
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Abstract
%DFNJURXQG (OHFWURQLFKHDOWKH+HDOWKVROXWLRQVDUHFRQVLGHUHGWRUHOLHYHFXUUHQWDQGIXWXUHSUHVVXUHRQWKHVXVWDLQDELOLW\
RISULPDU\KHDOWKFDUHV\VWHPV+RZHYHUHYLGHQFHRIWKHHIIHFWLYHQHVVRIH+HDOWKLQGDLO\SUDFWLFHLVPLVVLQJ)XUWKHUPRUH
H+HDOWKVROXWLRQVDUHRIWHQQRWLPSOHPHQWHGVWUXFWXUDOO\DIWHUDSLORWSKDVHHYHQLIVXFFHVVIXOGXULQJWKLVSKDVH$OWKRXJKPDQ\
VWXGLHVRQEDUULHUVDQGIDFLOLWDWRUVZHUHSXEOLVKHGLQUHFHQW\HDUVH+HDOWKLPSOHPHQWDWLRQVWLOOSURJUHVVHVRQO\VORZO\7RIXUWKHU
XQUDYHOWKHVORZLPSOHPHQWDWLRQSURFHVVLQSULPDU\KHDOWKFDUHDQGDFFHOHUDWHWKHLPSOHPHQWDWLRQRIH+HDOWKD\HDU/LYLQJ
/DESURMHFWZDVVHWXS,QWKH/LYLQJ/DEFDOOHGH/DE(/SDWLHQWVKHDOWKFDUHSURIHVVLRQDOVVPDOODQGPHGLXPVL]HGHQWHUSULVHV
60(VDQG UHVHDUFK LQVWLWXWHVFROODERUDWHG WRVHOHFWDQG LQWHJUDWH IXOO\PDWXUHH+HDOWK WHFKQRORJLHV IRU LPSOHPHQWDWLRQ LQ
SULPDU\KHDOWKFDUH6HYHQSULPDU\KHDOWKFDUHFHQWHUV60(VDQGUHVHDUFKLQVWLWXWHVSDUWLFLSDWHG
2EMHFWLYH 7KLVYLHZSRLQWSDSHUDLPVWRVKRZWKHSURFHVVRIDGRSWLRQRIH+HDOWKLQSULPDU\FDUHIURPWKHSHUVSHFWLYHRI
GLIIHUHQWVWDNHKROGHUVLQDTXDOLWDWLYHZD\:HSURYLGHDUHDOZRUOGYLHZRQKRZVXFKDSURFHVVRFFXUVLQFOXGLQJVXFFHVVHVDQG
IDLOXUHVUHODWHGWRWKHGLIIHUHQWSHUVSHFWLYHV
0HWKRGV 5HIOHFWLYHDQGSURFHVVEDVHGQRWHVIURPDOOPHHWLQJVRIWKHSURMHFWSDUWQHUVLQWHUYLHZGDWDDQGGDWDRIIRFXVJURXSV
ZHUHDQDO\]HGV\VWHPDWLFDOO\XVLQJIRXUWKHRUHWLFDOPRGHOVWRVWXG\WKHDGRSWLRQRIH+HDOWKLQSULPDU\FDUH
5HVXOWV 7KHUHVXOWVVKRZHGWKDWODUJHVFDOHLPSOHPHQWDWLRQRIH+HDOWKGHSHQGVRQWKHHIIRUWVRIDQGLQWHUDFWLRQDQGFROODERUDWLRQ
DPRQJJURXSVRIVWDNHKROGHUVSDWLHQWVKHDOWKFDUHSURIHVVLRQDOV60(VDQGWKRVHUHVSRQVLEOHIRUKHDOWKFDUHSROLF\KHDOWK
FDUH LQVXUHUVDQGSROLF\PDNHUV7KHVHVWDNHKROGHUVDUHDOODFWLQJZLWKLQWKHLURZQFRQWH[WVDQGZLWK WKHLURZQYDOXHVDQG
H[SHFWDWLRQV:HH[SHULHQFHGWKDWSDWLHQWVUHSRUWHGH[SHFWHGEHQHILWVUHJDUGLQJWKHXVHRIH+HDOWKIRUVHOIPDQDJHPHQWSXUSRVHV
DQGKHDOWKFDUHSURIHVVLRQDOVVWUHVVHGWKHSRWHQWLDOEHQHILWVRIH+HDOWKDQGZHUHLQWHUHVWHGLQXVLQJH+HDOWKWRGLVWLQJXLVKWKHPVHOYHV
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IURPRWKHUFDUHRUJDQL]DWLRQV,QDGGLWLRQH+HDOWKHQWUHSUHQHXUVYDOXHGWKHFROODERUDWLRQDPRQJ60(VDVWKH\ZHUHQRWELJ
HQRXJKWRHQWHUWKHKHDOWKFDUHPDUNHWRQWKHLURZQDQGYDOXHGWKHFROODERUDWLRQZLWKUHVHDUFKLQVWLWXWHV)XUWKHUPRUHKHDOWK
FDUHLQVXUHUVDQGSROLF\PDNHUVVKDUHGWKHDPELWLRQDQGQHHGIRUWKHGHYHORSPHQWDQGLPSOHPHQWDWLRQRIDQLQWHJUDWHGH+HDOWK
LQIUDVWUXFWXUH
&RQFOXVLRQV )RURSWLPDODQGVXVWDLQDEOHXVHRIH+HDOWKSDWLHQWVVKRXOGEHDFWLYHO\LQYROYHGSULPDU\KHDOWKFDUHSURIHVVLRQDOV
QHHGWREHUHLQIRUFHGLQWKHLUPDQDJHPHQWHQWUHSUHQHXUVVKRXOGZRUNFORVHO\ZLWKKHDOWKFDUHSURIHVVLRQDOVDQGSDWLHQWVDQG
WKHJRYHUQPHQWQHHGV WRIRFXVRQQHZKHDOWKFDUHPRGHOVVWLPXODWLQJLQQRYDWLRQV2QO\ZKHQDOO WKHVHSDUWLHVDFW WRJHWKHU
VWDUWLQJLQORFDOFRPPXQLWLHVZLWKDVPDOOUDQJHRIH+HDOWKWRROVWKHSRWHQWLDORIH+HDOWKZLOOEHHQIRUFHG
-0HG,QWHUQHW5HVHGRLMPLU
.(<:25'6
WHOHPHGLFLQHSULPDU\KHDOWKFDUHLPSOHPHQWDWLRQSDWLHQWLQYROYHPHQWHQWUHSUHQHXUVKLSKHDOWKSHUVRQQHOSROLF\PDNHUV
Introduction
1HHGVIRU5HDO:RUOG9LHZRQH+HDOWK$GRSWLRQ
(OHFWURQLFKHDOWKH+HDOWKVROXWLRQVDUHH[SHFWHGWRHPSRZHU
SDWLHQWV DQG PDLQWDLQ RU LPSURYH KHDOWK RXWFRPHV ZKLOH
JHQHUDWLQJ FRVWHIIHFWLYH JDLQV DQG ORZHULQJ SULPDU\ KHDOWK
FDUHSURIHVVLRQDOV¶ZRUNORDG>@+RZHYHULWDSSHDUVWREH
GLIILFXOWWRHPEHGWKHPLQGDLO\KHDOWKFDUHURXWLQHV>@2IWHQ
XVHRIH+HDOWKVHUYLFHVVWRSVZKHQUHVHDUFKSURMHFWVDUHILQLVKHG
HYHQZKHQVXFFHVVIXO0RUHRYHUWKHUHLVVWLOOXQFHUWDLQW\DERXW
WKHLU HIIHFWLYHQHVV LQ GDLO\ SUDFWLFH >@ 7KHUHIRUH WKH
VXFFHVVUDWHWRGDWHRIH+HDOWKLQSULPDU\KHDOWKFDUHLVORZ>@
&XUUHQWHYLGHQFHRQH+HDOWKDQGFDUHWHFKQRORJLHVLVPDLQO\
EDVHGRQFOLQLFDOWULDOVDQGLVRODWHGH+HDOWKDSSOLFDWLRQV9DQ
*HPHUW3LMQHQHWDOVXJJHVWWKDWHYDOXDWLRQVVKRXOGQRW
IRFXV H[FOXVLYHO\ RQ PHDVXULQJ RXWFRPH YDULDEOHV YLD
UDQGRPL]HGFRQWUROOHGWULDOVEXWVKRXOGDOVRLQFOXGHLQGHSWK
SURFHVVGDWDFRQFHUQLQJWKHXVDJHRIH+HDOWK>@
,WLVVXJJHVWHGWKDWVXFFHVVIXOLPSOHPHQWDWLRQRIH+HDOWKDVNV
IRUDFRPSOH[LQQRYDWLRQDSSURDFK>@1XPHURXVIDFWRUVDUH
UHODWHGWRLWVVXFFHVVLQFOXGLQJFKDUDFWHULVWLFVRIWKHHQGXVHUV
WKH IXQFWLRQ DQG XVDELOLW\ RI WKH LQWHUYHQWLRQ WKH WHFKQLFDO
LQIUDVWUXFWXUHFKDQJHPDQDJHPHQWRIKHDOWKFDUHRUJDQL]DWLRQV
WKHKHDOWKFDUHV\VWHPDQGILQDQFLDOEXVLQHVVPRGHOV>@
,WFDQEHVWDWHGWKDWJURXSVRIVWDNHKROGHUVDUHUHVSRQVLEOH
IRUDVXFFHVVIXOLPSOHPHQWDWLRQRIH+HDOWKVROXWLRQVSDWLHQWV
KHDOWKFDUHSURIHVVLRQDOVHQWUHSUHQHXUVDQGWKRVHUHVSRQVLEOH
IRUKHDOWKFDUHSROLF\SROLF\PDNHUVDQGKHDOWKFDUHLQVXUHUV
>@(\VHQEDFKVWDWHGLQWKDWH+HDOWKLVDQHPHUJLQJ
ILHOGDWWKHLQWHUVHFWLRQRIPHGLFDOLQIRUPDWLFVSXEOLFKHDOWK
DQGEXVLQHVVHV>@+RZHYHUOLWHUDWXUHFRPELQLQJWKHYLHZVRI
WKHVH GLIIHUHQW ILHOGV DQG GHVFULELQJ WKHLU FKDOOHQJHV
V\VWHPDWLFDOO\LVVFDUFH
:LWKWKLVSDSHUZHDLPWRILOO WKLVJDSDQGZLOOGHVFULEHWKH
FKDOOHQJHVWKDWDURVHZKHQSDWLHQWVKHDOWKFDUHSURIHVVLRQDOV
DQGHQWUHSUHQHXUVFROODERUDWHGLQD/LYLQJ/DEVHWWLQJWRVHOHFW
LQWHJUDWH LPSOHPHQWDQGHYDOXDWHH+HDOWKLQSULPDU\KHDOWK
FDUH +HUHE\ RXU DLP LV QRW WR WHVW WKH UHODWLRQVKLSV DQG
LQWHUDFWLRQVEHWZHHQGLIIHUHQWIDFWRUVDQGVWDNHKROGHUV5DWKHU
ZHDLPWRVKRZLQDTXDOLWDWLYHZD\WKHSURFHVVRIDGRSWLRQ
RI H+HDOWK LQ SULPDU\ FDUH IURP WKH SHUVSHFWLYHRI GLIIHUHQW
VWDNHKROGHUV7KLVSURYLGHVDUHDOZRUOGYLHZRQKRZVXFKD
SURFHVVRFFXUVLQFOXGLQJVXFFHVVHVDQGIDLOXUHVUHODWHGWRWKH
GLIIHUHQWSHUVSHFWLYHV2XUSDSHUVHUYHVDVDQLOOXVWUDWLRQWKDW
XQGHUOLQHVWKHLPSRUWDQFHRILQFOXGLQJDOOVWDNHKROGHUVKDYLQJ
DVKDUHGYLVLRQVWDWHPHQWDQGHQDEOLQJDOOSDUWQHUV WR LQYHVW
WLPH RU PRQH\ DV RQO\ WKHQ FDQ WKH H[SHFWHG SRWHQWLDO RI
H+HDOWKVROXWLRQVEHUHDFKHG$IWHUSURYLGLQJWKHUDWLRQDOHIRU
RXU/LYLQJ/DESURMHFWDQGDVKRUWGHVFULSWLRQRIRXUPHWKRGV
ZH UHIOHFW XSRQ RXU ILQGLQJV LQ  VHFWLRQV²SDWLHQWV DV
VWDNHKROGHUV KHDOWK FDUH SURIHVVLRQDOV DV VWDNHKROGHUV
HQWUHSUHQHXUV DV VWDNHKROGHUV DQG KHDOWK FDUH LQVXUHUV DQG
SROLF\PDNHUVDVVWDNHKROGHUV2QWKHEDVLVRIWKHVHILQGLQJV
ZHKDYHEHHQDEOHWRGHYHORSOHVVRQVOHDUQHGZKLFKVHHPWR
EH LPSRUWDQW LQ SRVLWLYHO\ VKDSLQJ WKH RXWFRPH RI H+HDOWK
LPSOHPHQWDWLRQDQGDGRSWLRQLQIXWXUHSULPDU\KHDOWKFDUH
5DWLRQDOHIRUWKH/LYLQJ/DE3URMHFW³H/DE(/´
,QZKHQZULWLQJWKHJUDQWSURSRVDOIRUWKHH/DE(/
SURMHFW LW ZDV DOUHDG\ NQRZQ WKDW PXFK RI WKH H+HDOWK
WHFKQRORJ\EHLQJGHYHORSHGGLGQRWUHDFKSULPDU\FDUHSUDFWLFH
EHFDXVHRIDVXERSWLPDOILWEHWZHHQWKHQHHGVLQSULPDU\FDUH
DQGWKHWHFKQLFDOVROXWLRQV>@6LPXOWDQHRXVO\WKHUHZDVYHU\
OLWWOHNQRZOHGJHDERXWZKDWLWWDNHVWREULQJVXFKWHFKQRORJLHV
LQWRSUDFWLFH
:LWKH/DE(/ZHDLPHGWRFRQWULEXWHWRWKLVNQRZOHGJHDQG
WR EULGJH WHFKQRORJ\ DQG LPSOHPHQWDWLRQ :H EHOLHYHG DQG
VWLOOEHOLHYH WKDW LQFRUSRUDWLQJH+HDOWK LQWRGDLO\SUDFWLFH LV
HVVHQWLDOIRURSWLPDOHIIHFWVRQTXDOLW\DQGHIILFLHQF\RIKHDOWK
FDUH,QRWKHUZRUGVWUDGLWLRQDOKHDOWKFDUHVKRXOGFKDQJHWR
³WHFKQRORJ\VXSSRUWHGKHDOWKFDUH´)RUVXFKDFKDQJHQRWRQO\
D WHFKQRORJLFDO LQQRYDWLRQ EXW DOVR D VRFLHWDO LQQRYDWLRQ LV
HVVHQWLDO)XUWKHUPRUHDFFRUGLQJWR9DQ9HOVHQDQGFROOHDJXHV
DPXOWLGLVFLSOLQDU\GHYHORSPHQWDSSURDFKLVQHFHVVDU\
>@ 9DQ *HPHUW3LMQHQ HW DO  VWDWHG WKDW UHOHYDQW
VWDNHKROGHUVVKRXOGFROODERUDWHDQGUHVHDUFKVKRXOGFRQVLVWRI
TXDOLWDWLYHDQGTXDQWLWDWLYHHOHPHQWV>@
)URPWKLVSHUVSHFWLYHZHDVUHVHDUFKHUVVWDUWHGWKHH/DE(/
SURMHFWLQWRJHWKHUZLWKHQWUHSUHQHXUVSDWLHQWVDQGKHDOWK
FDUHSURIHVVLRQDOVH/DE(/ZDVDLPHGDWHVWDEOLVKLQJD/LYLQJ
/DELQZKLFKSDWLHQWVKHDOWKFDUHSURIHVVLRQDOVHQWUHSUHQHXUV
DQG UHVHDUFKHUV FRXOG FROODERUDWH GXULQJ WKH VHOHFWLRQ
LQWHJUDWLRQ LPSOHPHQWDWLRQ DQG HYDOXDWLRQ RI PDWXUH
H+HDOWKWRROV LQ SULPDU\ KHDOWK FDUH >@ $FFRUGLQJ WR WKH
(XURSHDQ1HWZRUNRI/LYLQJ/DEVZHGHILQHGD/LYLQJ/DEDV
D XVHUFHQWHUHG RSHQ LQQRYDWLRQ HFRV\VWHP EDVHG RQ D
-0HG,QWHUQHW5HV_YRO_LVV_H_SKWWS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V\VWHPDWLFXVHUFRFUHDWLRQDSSURDFKLQWHJUDWLQJUHVHDUFKDQG
LQQRYDWLRQSURFHVVHVLQUHDOOLIHFRPPXQLWLHVDQGVHWWLQJV>@
,QWKLVSURMHFWWKHIRFXVZDVRQWZRW\SHVRIPDWXUHH+HDOWK
WHFKQRORJLHVRQOLQHFRPPXQLFDWLRQVHUYLFHVZKLFKFDQEH
XVHG E\ DOO SDWLHQWV LQ WKH SUDFWLFH DQG  H+HDOWK IRU
VHOIPDQDJHPHQW SXUSRVHV IRU WKRVH ZLWK D FKURQLF VRPDWLF
FRQGLWLRQ 7H[WER[  SURYLGHV D GHVFULSWLRQ RI WKH H/DE(/
SURMHFWDQG7DEOH SURYLGHVDGHVFULSWLRQRIWKHFKDUDFWHULVWLFV
RIWKHSDUWLFLSDWLQJSULPDU\KHDOWKFDUHFHQWHUV
7H[WER[7KHH/DE(/SURMHFWDVLOOXVWUDWLRQ
7KHH/DE(/SURMHFWZDVFRQGXFWHGIURP6HSWHPEHUXQWLO'HFHPEHULQWKH1HWKHUODQGV:HDLPHGDWWKHHVWDEOLVKPHQWRI'XWFK/LYLQJ
/DEVLQZKLFKLQWHJUDWHGH+HDOWKDSSOLFDWLRQVZRXOGEHFRPHSDUWRIUHJXODUKHDOWKFDUH&RQFXUUHQWO\ZHDLPHGWRVWXG\WKHFRQVHTXHQFHVRIWKH
LQWHJUDWLRQRIH+HDOWKDSSOLFDWLRQVLQSULPDU\FDUHDVZHOODVWHFKQLFDOEDUULHUVDQGIDFLOLWDWRUV
6HYHQSULPDU\KHDOWKFDUHFHQWHUVSDUWLFLSDWHGLQH/DE(/7KHVHZHUHUHFUXLWHGYLDWKHQHWZRUNRIWKHSDUWLFLSDWLQJUHVHDUFKSDUWQHUVRUSRVLWLYHO\
UHVSRQGHGWRWKHUHFUXLWPHQWFDOOWKDWZDVSXEOLVKHGLQDSUHVVUHOHDVHDQGDWWKHSURMHFW¶VZHEVLWH,QWKHVHFHQWHUVDWOHDVWRQHJHQHUDOSUDFWLWLRQHU
SK\VLFDOWKHUDSLVWSUDFWLFHQXUVHDQGQXUVHDVVLVWDQWSURYLGHGKHDOWKFDUHWRWKHFRPPXQLW\3DUWLFLSDWLQJSUDFWLFHVYDULHGLQW\SHRIRUJDQL]DWLRQ
H[SHULHQFHVZLWKH+HDOWKSDWLHQWV¶FKDUDFWHULVWLFVDQGUHJLRQ&KDUDFWHULVWLFVRIWKHVHKHDOWKFDUHFHQWHUVFDQEHIRXQGLQ7DEOH
3DWLHQWVRIWKHVHSULPDU\KHDOWKFDUHFHQWHUVZHUHDOVRLQYLWHGWRSDUWLFLSDWH7HQHQWHUSULVHVSDUWLFLSDWHGLQWKH/LYLQJ/DEV7KHVHZHUHPDLQO\VPDOO
DQGPHGLXPVL]HGHQWHUSULVHV60(VDQGRIIHUHGGLIIHUHQWH+HDOWKDSSOLFDWLRQVRUVHUYLFHVYDU\LQJIURPYLGHRFRQIHUHQFLQJDQGRQOLQHFRDFKHVIRU
SDWLHQWVZLWKFKURQLFGLVHDVHVWRDFWLYLW\VHQVRUVDQGGDWDZDUHKRXVLQJ7KHVH60(VZHUHUHFUXLWHGYLDWKHQHWZRUNRIWKHSDUWLFLSDWLQJUHVHDUFK
SDUWQHUV6RPHRIWKHPDOUHDG\SDUWLFLSDWHGLQSULRUUHVHDUFKSURMHFWV$OVRUHVHDUFKLQVWLWXWHVFROODERUDWLQJLQWKH&HQWUHIRU&DUH7HFKQRORJ\
5HVHDUFKSDUWLFLSDWHG7KHVHSURILWDQGQRQSURILWRUJDQL]DWLRQVFROODERUDWHGWRVHOHFWDQGLQWHJUDWHPDWXUHH+HDOWKWHFKQRORJLHVIRULPSOHPHQWDWLRQ
LQSULPDU\FDUH2QHRUWZRPHPEHUVRIHDFKUHVHDUFKLQVWLWXWHFRRUGLQDWHGWKHSURMHFW
,QWKH/LYLQJ/DESDWLHQWVKHDOWKFDUHSURIHVVLRQDOVHQWUHSUHQHXUVDQGUHVHDUFKHUVZHUHLQYLWHGWRKDYHFORVHFRQWDFWZLWKHDFKRWKHUGXULQJWKH
ZKROHSURMHFW,QSUDFWLFHWKHIROORZLQJDFWLYLWLHVWRRNSODFH
• $WWKHVWDUWRIWKHSURMHFWQHHGVDQGH[SHFWDWLRQVRISDWLHQWVDQGKHDOWKFDUHSURIHVVLRQDOVZHUHLQYHQWRULHGYLDIRFXVJURXSVDQGLQWHUYLHZV
7KHVHQHHGVZHUHOLQNHGWRH[LVWLQJH+HDOWKDSSOLFDWLRQVGHYHORSHGE\WKH60(V
• 5HJXODUJURXSVHVVLRQVZHUHKHOGZLWKWKH60(VLQZKLFKWKH\GLVFXVVHGLQWHJUDWLQJWHFKQRORJ\DQGH[SORUHGDYLDEOHEXVLQHVVPRGHO
• 7ZRJURXSVHVVLRQVZHUHKHOGZLWKKHDOWKFDUHSURIHVVLRQDOVIURPDOOSDUWLFLSDWLQJFHQWHUV
• 7ZRJURXSVHVVLRQVZHUHKHOGZLWKKHDOWKFDUHSURIHVVLRQDOVDQGHQWUHSUHQHXUV
• 5HJXODUPHHWLQJVZHUHKHOGZLWKWKHLQGLYLGXDOSUDFWLFHV
• 0HHWLQJVZHUHKHOGZLWKSROLF\PDNHUVDQGKHDOWKFDUHLQVXUHUV
7KHILQDOH/DE(/SDFNDJHH[LVWVRIWKHIROORZLQJH+HDOWKDSSOLFDWLRQV
• $VHUYLFHWRSURYLGHRQOLQHYLGHRFRQVXOWDWLRQV
• $QRQOLQHVHOIPDQDJHPHQWFRDFKIRUSHRSOHZLWKFKURQLFREVWUXFWLYHSXOPRQDU\GLVHDVH&23'ZKLFKVXSSRUWVWKHPLQWRDKHDOWKLHUOLIHVW\OH
PRQLWRUVWKHLUKHDOWKVWDWXVDQGVLJQDOVGHFOLQHRIKHDOWKVWDWXV
• $QRQOLQHFRDFKIRUSDWLHQWVXQGHUWUHDWPHQWE\WKHSK\VLRWKHUDSLVWWRVXSSRUWWKHPLQGRLQJH[HUFLVHVDWKRPHE\JLYLQJRQOLQHWUDLQLQJVFKHPHV
DQGYLGHRV
• $QDSSOLFDWLRQGHYHORSHGWRFRRUGLQDWHPXOWLGLVFLSOLQDU\FDUHDURXQGDSDWLHQW,QWKLVDSSOLFDWLRQSDWLHQWVZHUHDEOHWRDGGKHDOWKFDUHSURIHVVLRQDOV
IDPLO\RURWKHUFDUHJLYHUVDQGWKRVHSHUVRQVFRXOGUHDGDQGVKDUHLQIRUPDWLRQ
7KHVHDSSOLFDWLRQVZHUHLQWHJUDWHGLQRQHLQIUDVWUXFWXUHZLWKVLQJOHVLJQRQIRUSDWLHQWV
7DEOH &KDUDFWHULVWLFVRIWKHSDUWLFLSDWLQJSULPDU\KHDOWKFDUHFHQWHUV&DFLUFD
5HPDUNV5HJLRQRIWKH1HWKHUODQGV1XPEHURISDWLHQWV2UJDQL]DWLRQ1XPEHU
0LG&D+HDOWKFDUHFHQWHU
/RFDWHGLQGHSULYHGXUEDQDUHD6RXWK&D+HDOWKFDUHFHQWHU
6RXWK&D*HQHUDOSUDFWLFH
/RFDWHGLQGHSULYHGXUEDQDUHD:HVW&D+HDOWKFDUHFHQWHU
3DWLHQWVPDLQO\VWXGHQWV1RUWK&D*HQHUDOSUDFWLFH
0LG&D+HDOWKFDUHFHQWHU
1RUWK&D*HQHUDOSUDFWLFH
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Methods
$TXDOLWDWLYHGHVLJQZDVXVHGWRVWXG\WKHSURFHVVHVRIDGRSWLRQ
RI H+HDOWK LQ RXU SURMHFW :H V\VWHPDWLFDOO\ DQDO\]HG DOO
UHIOHFWLYHDQGSURFHVVEDVHGQRWHVIURPPHHWLQJVZLWKKHDOWK
FDUHSURIHVVLRQDOVWKHVFLHQWLILFSURMHFWPHPEHUVPHPEHUVRI
WKH PDQDJHPHQW WHDP RI WKH &HQWUH IRU &DUH 7HFKQRORJ\
UHVHDUFKPHPEHUVRIVRFLHWDORUJDQL]DWLRQVKHDOWKFDUHLQVXUHUV
DQGHQWHUSULVHV)XUWKHUPRUHGDWDIURPLQWHUYLHZVDQGIRFXV
JURXSVRQWKHQHHGVDQGH[SHFWDWLRQVRIKHDOWKFDUHSURIHVVLRQDOV
DQGSDWLHQWVZHUHLQFOXGHGLQWKHDQDO\VHVDVZHOODVLQWHUYLHZV
RQDGRSWLRQDQGLPSOHPHQWDWLRQRIH+HDOWK
,Q WRWDOSDWLHQWVZLWKD FKURQLFGLVHDVH WKDW LVGLDEHWHV
FKURQLF REVWUXFWLYH SXOPRQDU\ GLVHDVH &23' RU D
FDUGLRYDVFXODUFRQGLWLRQSDUWLFLSDWHGLQVHPLVWUXFWXUHGIRFXV
JURXSLQWHUYLHZVLQWKHILUVW\HDURIWKHSURMHFW7KRVHSDWLHQWV
ZHUH UHFUXLWHG LQ  SULPDU\ FDUH FHQWHUV E\ WKH KHDOWK FDUH
SURIHVVLRQDO0HDQDJHZDV\HDUVDQGZHUH
PDOH ,Q WKHVH IRFXV JURXSV WKH IROORZLQJ WKHPHV ZHUH
GLVFXVVHG  WKH LPSDFWRI WKH FKURQLFGLVHDVHRQSDWLHQWV¶
GDLO\ OLIH  WKHLU RSLQLRQV DQG QHHGV UHJDUGLQJ
VHOIPDQDJHPHQWDQGWKHLUH[SHFWDWLRQVDQGQHHGVUHJDUGLQJ
DQGZLOOLQJQHVVWRXVHH+HDOWKIRUVHOIPDQDJHPHQWSXUSRVHV
6HH+X\JHQVHWDOIRUDGHWDLOHGGHVFULSWLRQRIWKHIRFXV
JURXSPHWKRG>@,QDGGLWLRQKHDOWKFDUHSURIHVVLRQDOV
JHQHUDOSUDFWLWLRQHUVSK\VLFDOWKHUDSLVWVQXUVHSUDFWLWLRQHUV
DQG  VXSSRUWLQJ VWDII PHPEHUV IURP WKH H/DE(/SUDFWLFHV
ZHUH LQWHUYLHZHG LQ WKH ILUVW PRQWKV RI WKH SURMHFW 7KHPHV
GLVFXVVHG LQ WKHVH VHPLVWUXFWXUHG LQWHUYLHZV ZHUH  WKH
FHQWHUV¶ WHFKQLFDO LQIUDVWUXFWXUH  SRVLWLYH DQG QHJDWLYH
ZRUNUHODWHGH[SHULHQFHVZLWKLQIRUPDWLRQWHFKQRORJ\DQG
IXWXUH H[SHFWDWLRQV DQG QHHGV RI H+HDOWK 6HH 2XGH
1LMHZHPHG¶+ROORV\HWDOIRUDGHWDLOHGGHVFULSWLRQRI
WKH LQWHUYLHZ PHWKRG >@ (LJKW FDUH PDQDJHUV IURP WKH
H/DE(/SUDFWLFHVZHUHLQWHUYLHZHGLQ,QWKHVHLQWHUYLHZV
WKHH[SHFWHGIDFLOLWDWLQJDQGLQKLELWLQJIDFWRUVIRUDGRSWLRQDQG
LPSOHPHQWDWLRQRIWKHH+HDOWKWRROVZHUHGLVFXVVHG
)RU WKH DQDO\VHV ZH XVHG D FRGLQJ VFKHPH EDVHG RQ IRXU
WKHRUHWLFDO PRGHOV WR LQLWLDOO\ VWUXFWXUH RXU ILQGLQJV
:DJHPDNHUV¶ PRGHO  IRFXVHV RQ FROODERUDWLRQ DPRQJ
PXOWLGLVFLSOLQDU\RUJDQL]DWLRQVLQKHDOWKFDUH>@1\VWURP¶V
PRGHOZDVXVHGEHFDXVHRILWVIRFXVRQGLIIHUHQWUROH
DSSURDFKHV ZLWKLQ D FROODERUDWLRQ >@ 7KH PRGHO RI *HHOV
 GHVFULEHV QHZ WHFKQRORJLHV DV DULVLQJ DQG PDWXULQJ
ZLWKLQH[LVWLQJWHFKQRORJ\V\VWHPV>@)OHXUHQHWDO
VWDWHWKDWWKHVXFFHVVUDWHRIDQLQQRYDWLRQLVGHSHQGHQWRQWKH
OHYHORIWKHLQQRYDWLRQLWVHOIHQGXVHUVRUJDQL]DWLRQDQGWKH
VRFLDOSROLWLFDOFRQWH[W>@$OOHOHPHQWVLQWKHVHPRGHOVDUH
LQFOXGHGLQWKHFRGLQJVFKHPH0RUHLQIRUPDWLRQDERXWWKHVH
WKHRUHWLFDOPRGHOVFDQEHIRXQGLQ0XOWLPHGLD$SSHQGL[
7RVKHGOLJKWRQWKHSURFHVVRILPSOHPHQWDWLRQZHSHUIRUPHG
DTXDOLWDWLYHVXPPDWLYHSURFHVVHYDOXDWLRQLQZKLFKDQDO\VHV
ZHUHSHUIRUPHGPRQWKVDIWHUWKHVWDUWRIWKHSURMHFWDQGDW
WKH HQG RI LW $W  PRQWKV DIWHU WKH VWDUW GRFXPHQWV ZHUH
DOORFDWHGDPRQJVRPHRI WKHDXWKRUV ,60+:+/9 -9
06DQG<-(DFKVHWRIGRFXPHQWVZDVFRGHGXVLQJWKHFRGLQJ
VFKHPHDQGWKHQWKHPDWLFDOO\VXPPDUL]HGE\WKHDXWKRU(DFK
VXPPDU\ZDVWKHQFKHFNHGE\UHVHDUFKHURIDQRWKHUUHVHDUFK
LQVWLWXWH$WWKHHQGIRUSUDJPDWLFUHDVRQVUHVHDUFKHU0+
FRGHG DQG VXPPDUL]HG WKH ODVW VHW RI GRFXPHQWV DQG 
UHVHDUFKHUVFKHFNHG WKH VXPPDU\ ,6:+/9DQG06$
VXPPDU\RIWKHILQGLQJVRIERWKURXQGVRIDQDO\VHVZDVVKDUHG
ZLWK WKH 60(V DQG KHDOWK FDUH SURIHVVLRQDOV IRU WKHLU
FRQILUPDWLRQPHPEHUFKHFNSURFHGXUH)XUWKHUPRUH<-KDV
REVHUYHGWKHSURMHFWDVDFWLRQUHVHDUFKHU2QWKHEDVLVRIWKHVH
SURFHGXUHVWKHILQGLQJVZHUHXVHGWRGHVFULEHWKHSURFHVVRI
LPSOHPHQWDWLRQ IURP WKH SHUVSHFWLYHV RI WKH LGHQWLILHG
VWDNHKROGHUV
Results
3DWLHQWV
(QYLVDJHG5ROHLQH/DE(/
H/DE(/DLPHGDWDXVHUFHQWUHGGHVLJQ3DWLHQWVZHUHLQWHQGHG
WREHDFWLYHO\LQYROYHGLQWKHVHOHFWLRQDQGLPSOHPHQWDWLRQRI
H+HDOWKVROXWLRQV:LWKDFWLYHO\LQYROYHGZHPHDQWKDWWKHLU
LQSXWLVFROOHFWHGDQGXVHGIURPWKHVWDUWVHOHFWLRQSKDVHWR
WKHHQGLPSOHPHQWDWLRQ7KLVZD\ZHH[SHFWHGWRVWLPXODWH
WKH XVH RI H+HDOWK E\ SDWLHQWV +RZHYHU DFWLYH SDWLHQW
LQYROYHPHQWZDVRQO\DFKLHYHGWRDPLQRUH[WHQW,QDGGLWLRQ
ZHIRXQGWKDWSDWLHQWLQYROYHPHQWGRHVQRWDOZD\VJXDUDQWHH
XVDJHRIVSHFLILFH+HDOWKWHFKQRORJLHVRQDEURDGVFDOHEHFDXVH
QRWHYHU\SDWLHQWVHHPVZLOOLQJWRXVHH+HDOWK
3DWLHQW,QYROYHPHQWLQ5HVHDUFK
7KHILUVWZD\WRLQYROYHSDWLHQWVZDVE\RUJDQL]LQJIRFXVJURXSV
WRLQYHVWLJDWHWKHLUH[SHFWDWLRQVDQGQHHGVUHJDUGLQJH+HDOWK
3DWLHQWV KDG WR EH UHFUXLWHG E\ KHDOWK FDUH SURIHVVLRQDOV WR
SDUWLFLSDWHLQWKHVHJURXSLQWHUYLHZV+RZHYHULWZDVGLIILFXOW
IRUWKHPWRHQFRXUDJHSDWLHQWVWRSDUWLFLSDWH$FFRUGLQJWRWKH
KHDOWK FDUH SURIHVVLRQDOV RQH RI WKH PDLQ UHDVRQV ZDV WKDW
SDWLHQWV ZHUH WLUHG RI SDUWLFLSDWLQJ LQ UHVHDUFK 7KHUHIRUH
RUJDQL]LQJSDWLHQWLQYROYHPHQWZDVPRUHWLPHFRQVXPLQJWKDQ
H[SHFWHG ,Q DGGLWLRQ WR WKH IRFXV JURXS LQWHUYLHZV ZH
DWWHPSWHGWRVHWXSDSDWLHQWSDQHOIRUWKHDFWLYHLQYROYHPHQW
RISDWLHQWVGXULQJWKHHQWLUHSURMHFW+RZHYHUWKLVUHVXOWHGLQ
RQO\ D IHZ SRVLWLYH UHVSRQVHV :H ZHUH PRUH KHVLWDQW WR
HQFRXUDJHKHDOWKFDUHSURIHVVLRQDOVWRUHFUXLWPRUHSDWLHQWVIRU
WKLVSDQHODVWKHILUVWVWXG\DOUHDG\UHTXLUHGVLJQLILFDQWHIIRUW
)XUWKHUPRUHWKURXJKRXWWKHSURMHFWDFWLYHO\LQYROYLQJSDWLHQWV
WRLQFRUSRUDWHWKHSDWLHQWSHUVSHFWLYHLQWKHSURMHFWEHFDPHRI
VHFRQGDU\LPSRUWDQFH7KHIRFXVRIH/DE(/VKLIWHGWRZDUGWKH
GHYHORSPHQW RI DQ LQWHJUDWHG H+HDOWK VWUXFWXUH DQG WKH
LQYHVWLJDWLRQ RI EDUULHUV IRU LWV VORZ GHYHORSPHQW DQG
LPSOHPHQWDWLRQ$VDUHVXOWKHDOWKFDUHSURIHVVLRQDOVGLGQRW
RIIHULWWRWKHLUSDWLHQWV
:LOOLQJQHVVWR8VHH+HDOWK'LIIHUV%HWZHHQ3DWLHQWV
'HVSLWHWKHGLIILFXOWLHVLQLQYROYLQJSDWLHQWVZHGLGRUJDQL]H
IRFXVJURXSVZLWKSDWLHQWVZLWKDFKURQLFFRQGLWLRQ'HWDLOHG
UHVXOWVIURPWKHVHIRFXVJURXSVDERXWVHOIPDQDJHPHQWDQGXVH
RI H+HDOWK DUH SXEOLVKHG E\ +X\JHQV HW DO >@ %ULHIO\ LW
VKRZHGWKDWSDWLHQWVUHSRUWHGH[SHFWHGEHQHILWVUHJDUGLQJWKH
XVHRIH+HDOWKIRUVHOIPDQDJHPHQWSXUSRVHV)RUH[DPSOHD
SDWLHQWZLWKGLDEHWHVUHSRUWHG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,I\RXFDQPRQLWRUDXWRPDWLFDOO\\RXJHWFXVWRPLVHG
FDUHPRUHTXLFNO\&XUUHQWO\\RX¶UHJRLQJWRWKHFDUH
SUDFWLFHWLPHVD\HDUDQGLQWKHSHULRGLQEHWZHHQ
\RX VWD\ DW WKH VDPH YDOXH >RI LQVXOLQ@ ZKLOH \RX
PD\EHVKRXOGKDYHFKDQJHGLWLQWKHPHDQWLPHEXW
\RX GLGQ¶W NQRZ WKDW >)RFXV JURXSV SDWLHQW ZLWK
GLDEHWHV@
+RZHYHUPDQ\SDWLHQWVDOVRGLGQRWIHHODQHHGWRXVHH+HDOWK
IRU VHOIPDQDJHPHQW SXUSRVHV ,W VHHPHG WKDW WKH SHUFHLYHG
EHQHILWV RI XVLQJ H+HDOWK VKRXOG RXWZHLJK WKH QHJDWLYH
FRQVHTXHQFHVRIIUHTXHQWO\KDYLQJWRWDNHDFWLRQWRGHDOZLWK
WKHGLVHDVHZKLFKUHPLQGVSDWLHQWVDERXWKDYLQJDGLVHDVH$
SDWLHQWZLWKDFDUGLRYDVFXODUFRQGLWLRQWKDWKDGOLWWOHLPSDFWRQ
KLVGDLO\OLIHPHQWLRQHGWKHIROORZLQJ
7KH GLVDGYDQWDJH LV WKDW ,¶P IHHOLQJ PRUH OLNH D
SDWLHQW>EHFDXVHRIIUHTXHQWPRQLWRULQJ@PDQVXIIHUV
PRVW IURP WKH VXIIHULQJ KH IHDUV >)RFXV JURXSV
SDWLHQWZLWKDFDUGLRYDVFXODUFRQGLWLRQ@
+HDOWK&DUH3URIHVVLRQDOV
(QYLVDJHG5ROHLQH/DE(/
7KH UROH RI WKH KHDOWK FDUH SURIHVVLRQDOV ZDV WR DFWLYHO\
SDUWLFLSDWHLQWKH/LYLQJ/DEVHWWLQJV7KH\ZHUHH[SHFWHGWR
SURYLGH LQSXW UHJDUGLQJ WKHLU RZQ QHHGV DQG UHTXLUHPHQWV
UHJDUGLQJH+HDOWKDQGLWVLPSOHPHQWDWLRQ,QDGGLWLRQWKH\KDG
WR XVH WKH DSSOLFDWLRQV LQ WKHLU GDLO\ FDUH SURFHVVHV DQG
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7KHSDUWLFLSDWLQJKHDOWKFDUHSURIHVVLRQDOVVWUHVVHGWKHSRWHQWLDO
EHQHILWV RI H+HDOWK 3URIHVVLRQDOV LGHQWLILHG WKH ULVLQJ
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,QDGGLWLRQFDUHSURIHVVLRQDOVLQGLFDWHGWKDWWKH\ZHUHLQWHUHVWHG
LQ XVLQJ H+HDOWK WR GLVWLQJXLVK WKHPVHOYHV IURP RWKHU FDUH
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FDUHZHUHIUHTXHQWO\PHQWLRQHGDQWLFLSDWHGEHQHILWVRIH+HDOWK
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SHRSOHZLWKPLOGFRQGLWLRQVWKH\FRXOGVDYHWLPHDQGSURYLGH
H[WUDWLPHWRWKRVHZLWKPRUHVHYHUHFRQGLWLRQV
6XSSRUWIRU,QFRUSRUDWLQJH+HDOWKLQ'DLO\3UDFWLFH
$IWHUGHFLGLQJZKLFKH+HDOWKWHFKQRORJLHVWKH\ZDQWHGWRXVH
LW ZDV QRW MXVW D PDWWHU RI FRQQHFWLQJ WKH WHFKQRORJ\ :H
H[SHULHQFHGPDQ\GLIILFXOWLHVLQWKHLPSOHPHQWDWLRQRIH+HDOWK
LQ WKH FDUH SUDFWLFHV )LUVW KHDOWK FDUH SURIHVVLRQDOV QHHGHG
VXSSRUWIRUH+HDOWKXVDJHLQFOXGLQJFOHDULQVWUXFWLRQPDWHULDO
DKHOSGHVNDQGPRVWLPSRUWDQWO\WLPHWRJDLQH[SHULHQFHZLWK
H+HDOWK DV WKH\ KDG QRW ZRUNHG ZLWK WKH VHOHFWHG H+HDOWK
DSSOLFDWLRQVSUHYLRXVO\,QDGGLWLRQIRUKHDOWKFDUHSURIHVVLRQDOV
LWZDVXQFOHDUKRZH+HDOWK FRXOGEH VXFFHVVIXOO\ LQWHJUDWHG
LQWR WKHLU GDLO\ ZRUN :RUNIORZ UHVSRQVLELOLWLHV DQG UROHV
QHHGHGWRFKDQJHDQGWKH\GLGQRWNQRZKRZWRDSSURDFKWKLV
0RUHRYHUH+HDOWKZDVQRWLQWHJUDWHGLQWRWKHHOHFWURQLFPHGLFDO
UHFRUGVRUSURWRFROV7KLVPDGHLWGLIILFXOWIRUWKHKHDOWKFDUH
SURIHVVLRQDOV WR LPDJLQH KRZ WR LQWHJUDWH H+HDOWK LQWR WKHLU
GDLO\ FDUH SURFHVVHV )XUWKHUPRUH KHDOWK FDUH SURIHVVLRQDOV
H[SHFWHG DQG H[SHULHQFHG SUREOHPV UHJDUGLQJ PRWLYDWLQJ
SDWLHQWVWRXVHH+HDOWK&OHDULQVWUXFWLRQPDWHULDODQGWLSVHJ
IURP RWKHU FDUH SURIHVVLRQDOV WR HQFRXUDJH DQG FRQYLQFH
SDWLHQWV WRXVHH+HDOWKZHUHQHHGHG,QDGGLWLRQKHDOWKFDUH
SURIHVVLRQDOV LQGLFDWHG WKDW WKH\ GLG QRW ZDQW WR LQQRYDWH
ZLWKRXW WKH KHOS DQG HQFRXUDJHPHQW RI RWKHU KHDOWK FDUH
SURIHVVLRQDOV ZLWKLQ DQG RXWVLGH WKHLU RZQ RUJDQL]DWLRQ ,W
DSSHDUHGWKDWWKHLQQRYDWLRQVKRXOGILWZLWKWKHDPELWLRQVDQG
SODQVRIWKHORFDOFDUHFRPPXQLW\
&RQYLQFLQJ3DUWQHUV:LWKLQDQG2XWVLGHWKH3UDFWLFH
6RKHDOWKFDUHSURIHVVLRQDOVQHHGHGVXSSRUWRQGLIIHUHQWOHYHOV
GXULQJWKHLPSOHPHQWDWLRQPRUHWKDQZHH[SHFWHG)RUWKHVH
VXSSRUWDFWLYLWLHVIXQGLQJZDVQHHGHGZKLFKZDVQRWFRYHUHG
E\ WKHEXGJHW IRU WKHSURMHFW6HYHUDO FDUHSUDFWLFHV WULHG WR
DSSO\IRUH+HDOWKIXQGLQJ+RZHYHUZHH[SHULHQFHGWKDWLWZDV
FRPSOH[ IRU WKHP WR RUJDQL]H WKLV 2IWHQ WKH\ ODFNHG
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3URIHVVLRQDOV PHQWLRQHG WKDW LQ WKH FXUUHQW ILQDQFLDO PRGHO
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ZLWKWKHDSSOLFDWLRQVLQUHDOSUDFWLFH$Q³H+HDOWKPLQGHG´FDUH
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7KH\KDYHQRWLPHIRULPSOHPHQWDWLRQ3ULPDU\KHDOWK
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7KHHQWUHSUHQHXUV¶UROHLQH/DE(/ZDVWREULQJLQPDWXUHDQG
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$ERXW\HDUVDIWHUVWDUWLQJWKHH/DE(/SURMHFWZHFRQFOXGH
WKDW GHVSLWH WKH KDUG ZRUN DQG FROODERUDWLRQ RI PDQ\
VWDNHKROGHUVLWZDVQRWSRVVLEOHWRLPSOHPHQWH+HDOWKLQWKHVH
/LYLQJ/DEVDW WKLVPRPHQW LQ WLPH2QHPLJKW VD\ WKDW WKH
H/DE(/FRQVRUWLXPIDLOHGLQLWVDPELWLRQ+RZHYHUZHJDWKHUHG
LQGHSWK LQIRUPDWLRQ DERXW WKH FRPSOH[LW\RI LQQRYDWLRQV LQ
SULPDU\ KHDOWK FDUH WKDW FDQ KHOS PDQ\ UHVHDUFKHUV
HQWUHSUHQHXUVDQGSROLF\PDNHUVLQVHWWLQJXSWKHQH[WLQLWLDWLYHV
RQ WKLV WRSLF 2XU H[SHULHQFHV LQ H/DE(/ WDXJKW XV WKDW
VXFFHVVIXOXVHRIH+HDOWKQHHGVPRUHWKDQHQWKXVLDVWLFSDUWQHUV
6XFFHVVIXOXVHDOVRGHSHQGVRQWKHHIIRUWVRIDOOVWDNHKROGHUV
WKHLUZLOOLQJQHVV WR LQYHVW WLPHRUPRQH\ DQG VKDUHGYLVLRQ
VWDWHPHQWV$OWKRXJKLWLVQRWHDV\EHFDXVHRIGLIIHUHQWFRQWH[WV
YDOXHVDQGH[SHFWDWLRQVEDVHGRQWKHH[SHULHQFHVLQVLGHDQG
RXWVLGHH/DE(/ZHVWLOOEHOLHYHWKDWFROODERUDWLRQEHWZHHQDOO
 JURXSV RI VWDNHKROGHUV WKDW LV SDWLHQWV KHDOWK FDUH
SURIHVVLRQDOVHQWUHSUHQHXUVDQGKHDOWKFDUHLQVXUHUVRUSROLF\
PDNHUVLVHVVHQWLDO0RUHRYHUZHDUJXHWKDWSROLF\HVSHFLDOO\
WKHKHDOWKFDUHLQVXUDQFHPDUNHWVKRXOGEHDGGHGDVDILHOGWR
(\VHQEDFK¶VGHILQLWLRQRIH+HDOWK>@
:HUHZHQDLYHZKHQVWDUWLQJH/DE(/":HPLJKWEHZHNQHZ
ZH ZHUH DPELWLRXV EXW ORRNLQJ EDFN ZH UHDOL]H ZH KDG
XQUHDOLVWLFH[SHFWDWLRQVDQGRXUJRDOVZHUHQRWVSHFLILFHQRXJK
1HYHUWKHOHVV60(VZHUHZLOOLQJWRFROODERUDWHDQGWRLQYHVW
DV WKH\ ZHUH UHDG\ WR VWHS LQWR D QHZ PDUNHW $GGLWLRQDOO\
KHDOWKFDUHRUJDQL]DWLRQVDOVRIHOWWKHXUJHWRSDUWLFLSDWH:KDW
ZHGLGQRWIRUHVHHZDVWKHVWUXJJOHWRFRQYLQFHKHDOWKFDUH
LQVXUHUVWRVXSSRUWKHDOWKFDUHSURIHVVLRQDOVLQRXUSURMHFWDQG
 WR FUHDWHDSRVLWLYHEXVLQHVVPRGHO ,Q IDFW LWZDV WKRVH
IDFWRUVWKDWOHGWRDQLPSDVVHZLWKRXWFRPPLWPHQWRIKHDOWK
FDUHFHQWHUVRULQVXUHUVQRSRVLWLYHEXVLQHVVPRGHOFRXOGEH
FUHDWHGDQG60(VFRXOGQRWLQYHVWLQWKHH/DE(/LQIUDVWUXFWXUH
+RZHYHU ZLWKRXW LQYHVWPHQWV LQ WKH H/DE(/ LQIUDVWUXFWXUH
KHDOWKFDUHSURIHVVLRQDOVZHUHQRWFRQYLQFHGRILWVDGGHGYDOXH
0RUHRYHU ZLWKRXW ILQDQFLDO VXSSRUW E\ KHDOWK FDUH LQVXUHUV
WKH\ ZHUH QRW PRWLYDWHG RU DEOH WR XVH LW 7KLV PDGH LW
LPSRVVLEOHIRUWKHUHVHDUFKHUVWRFROOHFWWKHHYLGHQFHWKDWKHDOWK
FDUHLQVXUHUVZHUHDVNLQJIRU
:LWKWKLVSDSHUZHDLPHGWRVKRZWKHSURFHVVRIDGRSWLRQRI
H+HDOWKWRROVLQSULPDU\FDUHLOOXVWUDWHGE\WKHH/DE(/SURMHFW
ZKLFKSURYLGHGXVDULFKTXDOLWDWLYHGDWDVHW+RZHYHURXUVWXG\
KDVVRPHOLPLWDWLRQV7KHPDLQOLPLWDWLRQLVWKHLQYROYHPHQW
RISDWLHQWVKHDOWK FDUH LQVXUHUV DQGSROLF\PDNHUV3DWLHQWV
ZHUHVXSSRVHGWREHSDUWRIWKH/LYLQJ/DE7KH\ZHUHDFWLYHO\
LQYROYHGDWWKHVWDUWRIWKHSURMHFW6ORZSURJUHVVLQGHYHORSPHQW
DQGLPSOHPHQWDWLRQFKDQJHGWKHIRFXVRIWKHSURMHFWDQGUHVXOWHG
LQOHVVLQYROYHPHQWRISDWLHQWV+HDOWKFDUHLQVXUHUVDQGSROLF\
PDNHUVZHUHQRWSDUWRIWKH/LYLQJ/DEDQGZHUHWKHUHIRUHOHVV
LQYROYHG LQ WKH SURMHFW 1HYHUWKHOHVV LW LV FOHDU IURP RXU
REVHUYDWLRQVWKDWDQXPEHURIDFWLRQVVKRXOGEHGRQHGLIIHUHQWO\
LQIXWXUHSURMHFWVWRHQIRUFHWKHLPSOHPHQWDWLRQRIH+HDOWKLQ
SULPDU\FDUH7KHVHDFWLRQVZLOOEHGLVFXVVHGLQWKHIROORZLQJ
VHFWLRQVDQGDUHOLVWHGLQ7H[WER[
,WWXUQHGRXWWKDWLWLVQRWHDV\WRDFWLYHO\LQYROYHSDWLHQWVLQ
UHVHDUFK SURMHFWV ZLWK DQ H+HDOWKWRSLF &RQVLGHULQJ WKH
LPSRUWDQFHRIWKHLUSDUWLFLSDWLRQHVSHFLDOO\LQH+HDOWKSURMHFWV
>@WKH\VKRXOGEHVXSSRUWHGLQSDUWLFLSDWLQJLQWKHSURMHFW
:LOGHYXXUHWDOUHFHQWO\SXEOLVKHGSUHFRQGLWLRQVIRU
HQKDQFLQJWKHSDUWQHUVKLSLQ,&7HQDEOHGSHUVRQFHQWHUHGFDUH
>@,QDGGLWLRQLQFHQWLYHVIRUFDUHSUDFWLFHVVHHPWREHQHHGHG
WRUHFUXLWSDWLHQWVIRUSDUWLFLSDWLRQ3DWLHQW¶VH[SHFWDWLRQVRIWKH
EHQHILWVRIXVLQJH+HDOWKSOD\DQHVVHQWLDOUROHLQWKHLUDFWXDO
XVH 7KHUHIRUH LW LV HVVHQWLDO WKDW /LYLQJ /DEV DV VHW XS LQ
H/DE(/DZDNHSDWLHQWV¶LQWHUHVWE\RIIHULQJUHOHYDQWH+HDOWK
WRROV 3DWLHQWV¶ H[SHFWDWLRQV DUH QRW RQO\ GHSHQGHQW RQ WKH
WHFKQRORJ\EXWDOVRRQWKHZD\LQZKLFKJHQHUDOSUDFWLFHVRIIHU
SURPRWH DQG XVH LW >@ &DUH SURIHVVLRQDOV VKRXOG EH
VXSSRUWHG LQ LQIRUPLQJ SDWLHQWV DERXW WKH SRVVLELOLWLHV XVHV
DQGUHDVRQVIRULPSOHPHQWDWLRQIRFXVLQJRQWKHEHQHILWVH+HDOWK
FDQEULQJ+RZHYHUZKHWKHUSDWLHQWVZLOODFWXDOO\XVHH+HDOWK
ZLOODOZD\VEHSHUVRQDODQGGLIIHUDPRQJSDWLHQWV0RQLWRULQJ
ZKLFKSDWLHQWVEHQHILW WKHPRVW IURPWKHXVHRIH+HDOWKDQG
WKRVHZKRGRQRW VHHPV WREH LPSRUWDQW WRGHYHORSRSWLPDO
LPSOHPHQWDWLRQVWUDWHJLHV
)URPWKHFDUHRUJDQL]DWLRQV¶SHUVSHFWLYHLWDSSHDUHGWKDWKHDOWK
FDUHPDQDJHUVDQGSURIHVVLRQDOVZHUHQRWUHDG\WRLPSOHPHQW
H+HDOWKWRROVZLWKRXWVXSSRUW,PSOHPHQWLQJH+HDOWKUHTXLUHV
LWWREHDIXQGDPHQWDOSDUWRIWKHPLVVLRQDQGYLVLRQRIWKHKHDOWK
FDUHRUJDQL]DWLRQ2QO\WKHQGHFLVLRQVRQEXGJHWDQGVXSSRUW
FDQ EH PDGH :H IRXQG WKDW WKH SURFHVV RI DGDSWLQJ DQG
LPSOHPHQWLQJH+HDOWKLV WRRFRPSOLFDWHGWRRUJDQL]HQH[W WR
UHJXODU FDUHJLYLQJ DFWLYLWLHV IRU SULPDU\ KHDOWK FDUH
SURIHVVLRQDOV,QDGGLWLRQZHOHDUQHGWKDWLQYROYLQJDSULPDU\
KHDOWKFDUHFHQWHULQWKHSODQVLVQRWVXIILFLHQW
7H[WER[/HVVRQVOHDUQHGIURPD/LYLQJ/DERQEURDGDGRSWLRQRIHOHFWURQLFKHDOWKH+HDOWKLQSULPDU\KHDOWKFDUH
• 3DWLHQWVQHHGVXSSRUWWRDFWLYHO\SDUWLFLSDWHLQH+HDOWKSURMHFWVDQGWKRVHSURMHFWVQHHGWREHUHOHYDQWIRUWKHSDWLHQWV
• ,QFHQWLYHVIRUFDUHSUDFWLFHVDUHQHHGHGWRUHFUXLWSDWLHQWVIRUSDUWLFLSDWLRQLQH+HDOWKSURMHFWV
• 3ULPDU\FDUHSUDFWLFHVQHHGVXSSRUWWRDGHTXDWHO\LQIRUPSDWLHQWVDQGPRQLWRUZKLFKSDWLHQWVEHQHILWIURPWKHXVHRIH+HDOWK
• 7KHFRPPXQLW\LQZKLFKDSULPDU\KHDOWKFDUHV\VWHPRSHUDWHVQHHGVWREHLQYROYHGLQH+HDOWKSURMHFWV
• 3ULPDU\FDUHSUDFWLFHVQHHGVXSSRUWDQGPDQDJHULDOSRZHUIRUWKHLPSOHPHQWDWLRQDQGLQQRYDWLRQSURFHVVHV
• &ROODERUDWHGH+HDOWKHQWUHSUHQHXUVQHHGWUXVWLQHDFKRWKHUVKDUHGYLVLRQVWDWHPHQWVDQGHDUO\FRPPLWPHQWWRVKRUWDQGORQJWHUPJRDOV
• $EXVLQHVVPRGHOFRQFHSWLVQHHGHGHDUO\LQH+HDOWKSURMHFWVDQGHVVHQWLDOIRUFROODERUDWLRQ
• 6WUDWHJLHVDUHQHHGHGIRFXVLQJRQILQDQFLDOPRGHOVWKDWVWLPXODWHLQQRYDWLRQDQGRQUHTXLUHPHQWVQHHGHGIRUVRFLHWDOLQQRYDWLRQV
• 3DWLHQWVSULPDU\KHDOWKFDUHSURIHVVLRQDOVHQWUHSUHQHXUVDQGJRYHUQPHQWQHHGWRDFWWRJHWKHULQH+HDOWKSURMHFWV
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7KHXVHRIH+HDOWKJRHVEH\RQGWKHRZQSUDFWLFHERUGHUVDV
SULPDU\KHDOWKFDUHSURIHVVLRQDOVRIWHQRSHUDWHFORVHWRRWKHU
KHDOWK FDUH SURIHVVLRQDOV LQ WKHLU UHJLRQ 7KLV PDNHV WKH
LQQRYDWLRQVHYHQPRUHFRPSOH[DVWKRVHSDUWLHVDOVRQHHGWREH
LQYROYHG >@ 1RZDGD\V LW LV FRPPRQ NQRZOHGJH WKDW
LPSOHPHQWDWLRQRILQQRYDWLRQVLQFOXGLQJH+HDOWKLVGLIILFXOW
DQGSURJUHVVHVRQO\VORZO\>@/DXHWDOVWDWHGLQ
DUHFHQWV\VWHPDWLFUHYLHZRIUHYLHZVWKDW LPSOHPHQWLQJDQ\
W\SHRIFKDQJHLQSULPDU\FDUHLVOLNHO\WREHFRPSOH[ DQGWKDW
UHOHYDQW EDUULHUV DQG IDFLOLWDWRUV DUH G\QDPLF DQG OLNHO\ WR
FKDQJH RYHU WLPH >@ 7KHRUHWLFDO PRGHOV VKRZ WKDW WKH
LQQRYDWLRQ SURFHVV RU LPSOHPHQWDWLRQ LQIUDVWUXFWXUH DUH
LPSRUWDQW SDUWV RI LPSOHPHQWDWLRQ QH[W WR WKH LQWHUYHQWLRQ
FKDUDFWHULVWLFVWKHRUJDQL]DWLRQDOVWUXFWXUHWKHFRQWH[WDQGWKH
LQGLYLGXDOV >@ 0RUHRYHU LW LV VKRZQ WKDW D JUHDWHU
NQRZOHGJH RI HVVHQWLDO DGMXVWPHQWV LQ KHDOWK FDUH SURYLGHU
ZRUNIORZUROHVDQGUHVSRQVLELOLWLHVLVQHHGHG>@2XUVWXG\
SURYLGHVDUHDOZRUOGYLHZRQWKHVHWRSLFVVKRZLQJWKDW'XWFK
SULPDU\FDUHRUJDQL]DWLRQVPDLQO\VPDOORUJDQL]DWLRQVGRQRW
KDYH WKH PDQDJHULDO SRZHU WKDW LV QHHGHG IRU FRPSOH[
LQQRYDWLRQVVXFKDVODUJHVFDOHH+HDOWKLPSOHPHQWDWLRQ3ULPDU\
FDUHRUJDQL]DWLRQVSUREDEO\ZLOOEHQHILWIURPLQIUDVWUXFWXUHWKDW
VXSSRUWWKHPLQWKHLPSOHPHQWDWLRQSURFHVV
)URP WKH HQWUHSUHQHXUV¶ SHUVSHFWLYH LW LV LPSRUWDQW WR KDYH
VKDUHGYLVLRQVWDWHPHQWVDQGDEXVLQHVVPRGHOFRQFHSWDVHDUO\
DV SRVVLEOH &OHDUO\ GHILQHG VKRUW DQG ORQJWHUP JRDOV DUH
QHHGHG,QDGGLWLRQWUXVWLQHDFKRWKHUDQGFRPPLWPHQWRIDOO
SDUWLHV LV LPSRUWDQW .QRZOHGJH RI WKH SRWHQWLDO
FRVWHIIHFWLYHQHVVRIH+HDOWKLVDQLPSRUWDQWUHTXLUHPHQWIRU
DOO VWDNHKROGHUV 7KH XVH RI DQ HDUO\ KHDOWK WHFKQRORJ\
DVVHVVPHQWFDQSURYLGHLQVLJKWLQWRSRWHQWLDORXWFRPHVGULYHUV
DQGEDUULHUV0RUHRYHUZHVKRXOGUHDOL]HWKDW60(VPLJKWKDYH
GLIILFXOWLHV GXH WR ODFN RI NQRZOHGJH LQ GHYHORSLQJ
LQWHURSHUDEOH H+HDOWK ZKHQ IDFLQJ GLIIHUHQW 'XWFK DQG
(XURSHDQUHTXLUHPHQWVRQGDWDVDIHW\GDWDH[FKDQJHDQGGDWD
SULYDF\)XUWKHUPRUH LQGHYHORSLQJDGDSWLQJVHOHFWLQJDQG
LPSOHPHQWLQJ H+HDOWK WRROV WKH\ VKRXOG ZRUN DV FORVHO\ DV
SRVVLEOHZLWKWKHHQGXVHUWKDWLVKHDOWKFDUHSURIHVVLRQDOVDQG
SDWLHQWV$FWLYHXVHULQYROYHPHQWLVDWLPHFRQVXPLQJSURFHVV
'HYHORSHUVVKRXOGEDODQFHWKHQHHGIRULQSXWIURPXVHUVZLWK
WKHDYDLODELOLW\RIUHVRXUFHVVXFKDVWLPHDQGIXQGLQJ>@7R
UHPDLQFRPSHWLWLYHZLWKLQDIDVWPRYLQJPDUNHWLWLVLPSRUWDQW
WRGHYHORSTXLFNO\>@+RZHYHUZHUHFRPPHQGWKDWWKHQHHG
DVVHVVPHQWSKDVHVKRXOGQRWEHQHJOHFWHGWKLVVHHPVRIPDMRU
LPSRUWDQFHIRUWKHGHYHORSPHQWRIH+HDOWKIURPZKLFKSDWLHQWV
FDQH[SHULHQFHEHQHILWVDQGPLJKWEHDQLPSRUWDQWWULJJHUWR
DFWXDOO\XVHH+HDOWK
7KH LPSOHPHQWDWLRQRI H+HDOWK LVQRW\HW D IXOO\ UHFRJQL]HG
DVSHFW RI SULPDU\ KHDOWK FDUH RUJDQL]DWLRQV ZKLFK PDNHV LW
GLIILFXOWWRILWH+HDOWKORFDOO\)XUWKHUPRUHLQFRQVLVWHQFLHVLQ
SROLF\UXOHVKLQGHULPSURYHPHQWVDQGLQQRYDWLRQV)RUSURMHFWV
VXFKDVH/DE(/LWZRXOGKHOSZKHQSROLF\PDNHUVDQGKHDOWK
FDUH LQVXUHUV ZRXOG DOORZ H[SHULPHQWV LQ ZKLFK VWDQGDUG
UHJXODWLRQV FDQ EH SDUWO\ QHJOHFWHG WR IXOO\ H[SORUH QHZ
ILQDQFLQJPRGHOV7KLVFDQRQO\EHDUUDQJHGZKHQSROLF\PDNHUV
DQGKHDOWKFDUHLQVXUHUVDUHLQYROYHGIURPWKHEHJLQQLQJRIWKH
SURMHFW+RZHYHUVXFKH[SHULPHQWVDUHQRWDVWUXFWXUDOVROXWLRQ
IRUEURDGVFDOHLPSOHPHQWDWLRQRIH+HDOWK0RUHRYHUILQDQFLDO
VXSSRUWGRHVQRWJXDUDQWHHWKHODUJHVFDOHXVHRIH+HDOWK>@
%URDGVFDOHLPSOHPHQWDWLRQZLOOQHHGVWUDWHJLHVWKDWQRWRQO\
IRFXVRQILQDQFLDOPRGHOVWKDWVWLPXODWHLQQRYDWLRQEXWDOVRRQ
UHTXLUHPHQWVQHHGHGIRUVRFLHWDOLQQRYDWLRQV>@
,QFRQFOXVLRQZHEHOLHYHWKDWIRURSWLPDODQGVXVWDLQDEOHXVH
RIH+HDOWKSDWLHQWVVKRXOGEHDFWLYHO\LQYROYHGSULPDU\KHDOWK
FDUHSURIHVVLRQDOVQHHGWREHHQFRXUDJHGLQWKHLUPDQDJHPHQW
HQWUHSUHQHXUVVKRXOGZRUNFORVHO\ZLWKKHDOWKFDUHSURIHVVLRQDOV
DQGSDWLHQWVDQGJRYHUQPHQWQHHGVWRIRFXVRQQHZKHDOWKFDUH
PRGHOVVWLPXODWLQJLQQRYDWLRQV2QO\ZKHQDOOWKHVHSDUWLHVDFW
WRJHWKHUVWDUWLQJLQ ORFDOFRPPXQLWLHVZLWKDVPDOOUDQJHRI
H+HDOWKWRROVWKHSRWHQWLDORIH+HDOWKZLOOEHUHDOL]HG

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